Replication fork reversal in eukaryotes: from dead end to dynamic response.
The remodelling of replication forks into four-way junctions following replication perturbation, known as fork reversal, was hypothesized to promote DNA damage tolerance and repair during replication. Albeit conceptually attractive, for a long time fork reversal in vivo was found only in prokaryotes and specific yeast mutants, calling its evolutionary conservation and physiological relevance into question. Based on the recent visualization of replication forks in metazoans, fork reversal has emerged as a global, reversible and regulated process, with intriguing implications for replication completion, chromosome integrity and the DNA damage response. The study of the putative in vivo roles of recently identified eukaryotic factors in fork remodelling promises to shed new light on mechanisms of genome maintenance and to provide novel attractive targets for cancer therapy.